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RCS of a wing Cavity resonance
§qstk23M zj®vq{| H v|  zj®vqs|³z}ti|  v
·
fk6ykxyfikv|Dxyq¬©ìrj2j2k;xyqwj®vxyqs6k! ] )i¹ ] .*v|  ] 10vk0}q{}k6|³D
] ) "
 V V VV V #V C# V
 + ] . "
 V V C#V V V# V V
 + ] 1 "
 V # VC# V VV V V
 F
§zv|rkMÆxyzRS " '  S ) + S . + S 1 ¹xfikj2vxyq¬ ] " S ) ] ) \ S . ] . \ S 1 ] 1 qwv|Dxq{©ìrj2j2k;xyqwv|  z~Xk6v'xkM
v ]	 "UCGRS B  »





   "#9$®
 	 !#"$
¤ kv}tij2k·k  qw~zDkz­v|^v³q¬xyyvR~vxq{xqsz| z­
xfik  zj®vqs| H qs|DxzHv¶´|iq{xk|rtij*³k!*z­
6z|i|k!Æxyk  ~z}u{rfik  vuF´|iq{xkzustij2k!EKk!v}fz}|ik_·
q¬xyf¾vn´|iq{xk_|rtij³Xk6z­­Kv;kM`G;»T§iz}
k;ivj2~iusk¹
xyfiqw°v}tij2~xqsz|;z'k!y%xfikx·°zn6vk!?z­>}k6xk;r©ì;k!|}xyk6yk  v|  k6usk6j2k6|Dx©ª6k6|Dxk!k  ´|iq{xk¥zustij2k!
@ Y(Aª»T§iz}?k!v}f2´|iq{xk¥z}u{tij2kz}H=6;k!u{u =%#&¹	'(&  k6|izxkMTq{xyz}u{tij2k}¹Dv|  )&v|  *&vykkM~Xk!;xqsk!u{
xyfikusz6vuk6usk!Æxyqw







k!v}fqs|Dxk!|vu>qs|}xyk6­Kv6k,+ &.- "/% &	0 % - ¹i·k  k!|izxyk_³D^RS &1- "('6 S &.- ),+ S &1- . + S &1- 1 
xyfik¾qs|}xyk6}yvuz'}k6*xfik¾qs|Dxk!­Kv};kz­¥xfik¾ti|q¬xvy |izyj®vuÈ¹?zyqsk6|Dxk  ­¯yzj2% & xyz'·v  3% - » egfik
yvj2k  k6´|iq{xqsz|vyk¶k;rxyk6|  k  xzc³Xzt|  vy^qs|Dxk!­Kv};k!0E¯qs| xfikRq{|Dxyk6kMÆxqsz| z­¥xyfik  z}j®vqs|
³Xzt|  vy = HON54 = HQP·
q{xf¾vn³z}ti|  v2´|iq¬xyk_z}u{tij2kLGÆ¹xyfik_q{|  k;76;z}yk!~z}|  qs|ixyzv*´Æxyq¬©xyq{z}t;k6usuz}txyq  kxyfik  zj®vqs|>» ¤ k  k6|izxk³D R8S &.- " '  8S &.- ),+ 8S &1- .7+ 8S &.- 1 xfk|iz}j®vusqcb6k  |zyj2vusR8S &.- "RS &.-:9; RS &1-; »T§zgxyfikv«k¥z­%qsj2~iusqs6q¬x}¹·°k0tk0xfik_|zxyvxqsz| ] &1- " ] =<.> " ; RS &.-	; ] 8=<.> »§qs|vusu{}¹·°k  k!|izxyk0³D@? & xfikk;x
z­q{|  qs6k!gz­xfk¥|k6qsfr³z}qs|i´|iq{xk_z}u{tjnkMz­xyfik¥´|iq{xk
}zustij2k3% & E¯fvÙDqs|iv|Hqs|Dxk!­Kv};knq{| ;zj2j2z|"GÆ» ¤ k  k6|izxkn³DA & xfik  qw6k6xknj2k!vtiykz­Txfik
ÌÌ ä	qrLsÜ,s
   9 "*#%/L9	 ?
(9
³Xzt|  vyz­v*´|iq{xk_}zustij2k06k6usuY¹·
fiqsfqw  k;´|ik  ³r
A & " - < ; RS &.-	; F EK3G
 5 
	* #" " 	 
egfk06z|k6y'v'xyq{}k´|q¬xyk_zustij2k_fk6j2k0~iz}~zDk  ³rk6j®v«rq @  U Aqwg·
yq¬xxk6|M
9::::; ::::<
 & ' & %   [& C % &! > \  - <#"  $&% ' (&1- " V + & ' & 4  $)*' (& C 4  $&% ' (&! > C  - < +   [&1- " V +
E¯ldG
·
fk6ykxyfik¾qs|  k;-,qw2u{qs|i«}k  xz4xyfik¶;k!u{u% & ¹ ! > qw2xfikxyq{j2k¶xk!~>¹Q% & EKkM~» 4  $&% ' (& G®qs®v|v~i~iyzÙq{j®v'xyk­¯z}_xfkvÙk!yvkz­°xyfikk!u{kMÆxyqwTE¯yk!~>»j®v}|ik;xyqs,G´k6u  z'k!xyfik6k6usu % & v'x_xyq{j2k
>  " S ! > EKkM~» >  $&% ' ( "  S \ [²  ! > GÆ»egfik¶·z  vÙk!yvkfv2xyzc³Xk¶ti|  k!yxzrz  vv~v};k;©ªj2k!v|'vustik¹·
fqsfqw  k;´|k  ­¯zv|D´k6u   v|  kMvf;k!u{u*%#&9³r
 & " #' &.&/ <  103320 F
§qs|vusus¹ "  $% ' (&.- v|  +   [&1- vyk;k6|Dxyk6yk  |rtij2k6yqs!vu Ç tk!!»egfikkMv  k!?6v|fik!«xfvx?xfk
´|iq{xk}zustij2kfk6j2k0E¯l G_qw·
yq¬xxk!|^vv¶u{kMv~©È­¯z}¶fk6j2k3Mn|rtij2k6yqs!vuT'vustikMJ% & v|  4  $&% ' (& vyk
tk  qs||Dtjnk!qw6vu Ç tk!xyz®z³xvqs|vn|ik!·½k;x
z­|rtij2k6yqw6vuF'vustikMQ%   [& v| E4  $) ' (& »
egfik_|rtij2k!qw6vu Ç tk!
vk  k;´|ik  v­¯z}u{usz'·M
4 xfik Ç tk! "  $&% ' (&1- v|  +   [&1- vyk0qsk!|­¯z}
q{|Dxk!|vuPqs|}xyk6­Kv6k!³r
"  $&% ' (&1- " ] &1-
4  $&% ' (& \ 4  $&% ' (-5 + +   [&1- " ] &.-
%   [& \ %   [-5 F E:XG
4 ­¯zvnj2k;xvusu{qw0³z}ti|  vq{|Dxk!­Kv};k}¹·°k0tk¥xfik0­¯z}u{usz'·
q{|n|rtij2k!qw6vu Ç tk!M
"  $% ' (&.- " ] &.-4 $% ' (& + +   [&.- " V + EK3G·
fiqwf ;ztu  ³Xk¶z³ixyvqs|ik  tqs|i^v ´;xq{xqszt;k!u{u·
q¬xyf 4  $&% ' (- " 4 $% ' (& v|  %   [- "C*%   [& »Tegfik0fizqw;k­¯z +   [&1- qsg6u{kMvyu{®vk!6z|  ©Èz}  k!°v~i~iyzÙrqsj®v'xyq{z}|®z­>xyfik¥6z|  q¬xyq{z}|RS BE% " V v'xxyfikqs|Dxk6­Kv6k¹·
fik6yk!v}xfiknfizqw;k0­¯z} "  $&% ' (&.- qw6usv}qw6vusustk  qs|¶§¥e j2k;xfz  6»§zµ¾vr·k6usu%k!¸Dtvxqsz|0qs| z|ik6©  qsj2k6|qsz|>¹Pxyfiqw_·°kMv«¾xykMv'xyjnk!|Dx0usk!v  ¥xz¾v|v!;tiv'xyk¥yk Ç k!Æxyq{z}|z­qs|;z}j2q{|i2·gvÙkM6»
4 ´|vu{us¹r­¯z}gv|qs|Dxk6­Kv6k +	&.-z|xfk¥v³z}³q{|i*³z}ti|  v H P ¹rxyfik¥|Dtjnk!qw6vu Ç tk! "  $&% ' (&1-v|  +   [&.- ·







      "  "  # *# "  	
egfk­¯z}u{usz'·
qs|i2k6usk6j2k6|Dxyv®kM¸Dtvusq¬xyq{kMgfizu  M




áæä;åÈéí¯ñwâéèÞñ	 RS &1- " RV +  áæä6åYéíKñsâéèÞñ	 ] &.- " V F E N G

    :g;>-<66Æ=p°6
  
* 	 #"   	
¤ kvq{j v'x}q{rqs|i¶v|  ~iyz'rq{|v¶|ik!6k!yv¶v|  z}t¦;qsk6|Dx;z}|  q{xqsz|4­¯zxfik±°²Æ©ìxv³iqsusq¬x
z­%xfik*´|iq{xknz}u{tjnknfk6j2k EKl© XÙ©ì3Gg·
q{xf v³zy³iqs|i³Xzti|  vy Ç tk!xz³k  k;xyk6yj2q{|ik  » ¤ k






 qsy;yk;xyk¥k!|ik6y}¹  qskMÆxus  k6yq{}k  ­¯z}j7xfk_k;~iyk!yqsz|z­xfik_xyzxvuP|rtij2k6yqs!vuPk!u{kMÆxyzj®v|ik6xqw
k!|ik6y?M






. = =?> 23 \ . RA,RS 2&0 " V +
­¯z}
v|r®;usz}k  }zustij2k,' ·
q{xfvyk6}tiusv°³Xzt|  vy = '2¹·
fik!k pxfk¥k!u{kMÆxyz}j2v|ik6xqwk!|ik6yE¯­¯zv|qwzxyz~iqw¥j2k  qstijiGgv|  z'r|Dxqs|i  k!;xz} RA vyk¥kM~Xk!;xqsk6us}q{}k6|³D
 " #5"! % ² \
#5  4 ² + RA$"A% B 4 F
§znv¶qsk!| j2k;xyvu{usqw6vÙrq{x¹%q{|6k % B S " V v'xxfik³z}ti|  v}¹%z'r|Dxqs|i  xfik!zyk6j Dqsk6u  
xyfv'xxfiknk6usk!;xyzj®v}|ik;xyqs0k!|ik6yqwk6v}Æxyu{¾;z}|k6yk  qs|¶xyfik*!vÙDq{x»¥§iz}u{usz'·
q{|2xfiqw¥q  kMvi¹X·°k
|v'xtyvu{us2xyxyzntk¥xfk_~iz}~zDk  qsy;yk;xyk¥k!|ik6y E U Ggv}
vn¨}v~iti|iz'2­¯ti|Æxqsz|»
mªx®qwnv³zustxk!u{ |izx®z³rrq{z}t·
fr4xyfik  qsy;yk;xykk!|ik6y E U G*fiz}tiu  ³XkvR~Xz}q¬xyq{}k  k6´|iq{xk
¸Dtv  v'xqw*­¯zyj z­gvu{uT|rtij2k!qw6vu%ti|i«r|iz'·





qs|  ´|q¬xyk;©ªzustij2k¶yfik6j2k¶z­ @ LY,AÈ¹
·
fik!kxyfik¶k!|ik6y\·v}®z³rrq{z}tu{^vc~zDq{xqsk  k6´|iq{xk
¸Dtv  v'xqw­¯z}j z­vu{uti|i«r|iz'·
|!»3xxfkRyvj2k¶xyq{j2k¹xfikRk6|ik!}\~z}~zDk  fik6yk  k!~k!|  
k6~iu{qw;q{xus¾z|Hxfikn|rtij2k6yqs!vu9fk6j2k¹>q{|;kq{x6v|¶³k2z}|iu{¾·
yq{xxk!|Rv}v¸Dtv  v'xyqs­¯zyj z­°vu{u
t|i«r|iz'·
|  % & + 4 	 % ' (& 
xyfiyzti}fHxyfik®tk®z­xfikk!6z|  ~vx_z­xfikyfik!jnk EKldG;»§qs|vu{us¹xfik
ÌÌ ä	qrLsÜ,s
N   9 "*#%/L9	 ?
(9





q{xf v  q¬xyq{z}|vu³z}ti|  v
6zykMÆxyq{z}|4xk6yj®6¹%qw  Ä   Ä  Â ¢  À ¡i    tiyqs|iRvHxqsj2kxk!~ ¡Å(¡
	 Ä    XÀ Å À    À ¡iÅ '¡  ¢ Ä    Ä ¡    ÄrÃ  t|  k6v§¨>©Èusqs«k;z}|  q{xqsz|z|xyfik_xqsj2k;©ìxyk6~ ! > »egfqs·
qsusuDqsk6u  xfik
~zrz­xfvx%xfikyfik6j2kgqw%±?²Æ©ìxyv³u{kHE¯·
q{xf2xyfikg~iz}~zDk  k!|ik6yGti|  k!Tv0xv³iqsu{q{x
6z|  q¬xyq{z}|z}| ! > »
¤ k_~iyz~Xz}k­¯z}gxfik_k!|ik6y®'vqwv'xyq{z}| !  "   [ C   xfik
! 96#"R'&K& #%%$&('	*)+I2>96'& 	#% /-,	.,96"
,`"
/0/21\1  " 34 576&.- /"
+  [&.- $  8,`
394"
+424& /;:Lp:&  )	565D2>96"T96#%/	9'	p) ! =<!  " ! > >@?BABCD(?(E7F.G E7FIHKJ(DMLB>ONPJ(A
Q C 'KR % & \ %  [& S R " 34 576&1- C ] &1-4 3-4 576& S \ ' 4 3-4 576&  + &.- \ +  [&.- UT F  () <¤ k0fvÙ}k3M!  "   & ' R % & \ %   [& SWV  & '&- %   [& C % & X \ *& '& ' 4  $% ' (& V 4  $)*' (& C 4  $&% ' (& \ 4  $% ' (& C 4 	 % ' (& X" ! >   &  - <
Q C ' R % & \ %   [& S " $% ' (&.- \ ' 4  $&% ' (& R + &.- \ +   [&.-YS T F
u{ugxyk6yj®2q{|\xfik  z}ti³iusk¾tij2j®v'xyq{z}|ºv³z'}k6zykM~Xz|  xzR´|iq{xk¾}zustij2kqs|Dxk6­Kv6k!!»\egfikMk
xyk6yj®
6v|xfk6|³k  qsxyq{³txk  z}|}zustij2k0q{|Dxk!­Kv};kM6» ¤ k_fvÙk M!  " ! > F RUZ áæä;åYéíKä'âç \ Z\[ éìåªâçæçæá  \ Z â]ÙèÈÞÆí]ÙáæäÙî S + ·
q{xf
Z áæä6åYéíYäÙâç " áæä;åÈéíKä'âç 
áæä6åYéíKñsâéè
Q C 'KR % & \ %  [& S "  $&% ' (&.- C 'KR % - \ %   [- S " $% ' (- &
\ ' 4  $&% ' (&  + &.- \ +   [&.-  \ ' 4 $% ' (-  + - & \ +   [- &  T +Z\[ éìåªâçæçæá  " [ éìåªâçæçæá  
áæä6åYéíKñsâéè
Q C ' R % & \ %  [& S "  $&% ' (&.- \ ' 4  $&% ' (&  + &.- \ +  [&.-  T +
Z â]ÙèYÞÆíU]ÙáæäMî " â]ÙèÈÞÆí]ÙáæäÙî 
áæä6åYéíKñsâéè
Q C ' R % & \ %   [& S " $% ' (&.- \ ' 4  $&% ' (&  + &.- \ +   [&.-  T F
§z°xfik¥qs|}xyk6y|vuq{|Dxyk6­Kv;kxk!j¹r·°k¥6v|yk6~iuwv6k
xfik0;k!|Dxk6yk  |Dtjnk!qw6vu Ç tirkM³Dnxyfik­¯z}j*tiuwv
EXG;»_^q{|inxyfik_q  k6|Dxq{xqsk! ' ] &1- "UC ] &1- " ] - &y¹·°k0´|  MZ áæä;åÈéíKä'âç " áæä6åYéíYä'âç 
áæä6åYéíKñsâéè







§zxfiknj2k;xvusu{qwqs|Dxk!­Kv};k_xyk6yj¹P·k*!v|¶yk6~usv};kxyfiknjnk6xyvu{usqs Ç tkM³rxfk­¯z}j*tiusv0EK3G;» ¤ k
kMvq{us2´|  M
Z\[ éìåÈâçæçæá  "
[ éìåªâçæçæá  
áæä6åYéíKñsâéè






Q ' 4  $&% ' (& ] &.- R % & \ %   [& S T \ Z [ éåÈâçæçæá  \ Z áæä;åÈéíKä'âç "
áæä6åYéíYä'âç 
áæä6åYéíKñsâéè
Q ' 4 $% ' (& ] &.- R % & \ %   [& S \ ' 4  $% ' (- ] - & R % - \ %  [- S T \[ éìåÈâçæçæá  
áæä6åYéíKñsâéè
Q ' 4 $% ' (& ] &.- R % & \ %   [& S T \
â]ÙèYÞÆíU]MáæäÙî 
áæä;åYéí¯ñsâéè
Q ' 4  $% ' (& ] &1- R % & \ %  [& S T "
  &
  - < ' 4  $&% ' (& ] &.- R % & \ %   [& S "   &  ' 4  $&% ' (&   - < ] &.-  R % & \ %   [& S " V F
¤ k0xfk6|fvÙk








q{xfz|ius®j2k;xvusu{qw³Xzt|  vyqsk!!¹}xyfik  qw6k6xk¥k6|ik!}nqwgk;iv}Æxus;z}|k6yk  »
¤ k*!v|¶|zxqw;kxfvx·kyk!;z'}k6
xyfikk6ivÆx0;z}|k!'vxqsz|z­%xyfikk!u{kMÆxyzj®v|ik6xqw_k6|ik!}z­%xfik
6z|Dxqs|rtizt¥!vkn­¯zvj2k;xvusu{qw®6vÙrq{x»Qmª­gzj2kv³z}³q{|i³Xzti|  vyH;z}|  q{xqsz|_vk2~iyk!k6|Dx!¹
qs| rq{k!·z­¥xfk¾kMtiu{x®z­¥xfik¾~kM;k  q{|i4usk6j2j®vi¹·°k¾!v|º|iz'·~iyz~Xz}k¾z}j2kfzqw;k!*­¯z}®xfik
v³zy³iq{|*³Xzti|  vy Ç tk! "  $% ' (&.- v|  +   [&.- M9::; ::< "
 $&% ' (&1- " ] &.-5 4  $&% ' (& \
	 )&*& ; RS &1- ;5 % &  <.> +
·
q¬xyfE% &  <.> "A% & C  ' R8S &1- F % &  R8S &.- +
+   [&.- " ]
&.-5 %  [& C 	 *& & ; RS &.- ;5 4 &  $&% ' ( <.> +g·
q¬xyf 47&  $&% ' ( <.> " 4  $&% ' (& C  ' R8S &1- F 4  $&% ' (&  R8S &1- F E!3G
mì|Rxfk!k  k;´|q¬xyq{z}|6¹ % &  < > v|  4 &  $&% ' ( <.> vyk2kM~Xk!;xqsk!u{xyfik2xyv|ik!|}xyqsvu E¯zxfzz}|vususxyzxfik|zyj2vu2RS &.-,G
~vxz­%xfik*k!;xz}y*% & v|  4  $% ' (& »¥egfikyk!v  k6!v|¶vusz|izxqw;kxyfv'xxfik´k6u  % & v|  4  $&% ' (& vykvÙ'vqsuwv³iusk·
fik!|xfk³Xzti|  vy Ç t "  $&% ' (&1- qw°tk  ¹v|  xyfik6|xfv'xxfik´k6u  %   [& v|  4 $% ' (& vyk0vusz2vÙÙvq{uwv³u{k0·
fik!|xyfik_³z}ti|  v Ç t +  [&.- qsgtk  »
ÌÌ ä	qrLsÜ,s
M   9 "*#%/L9	 ?
(9
egfikzyq{}q{|4z­
xfikMk Ç tk!j2qsfDxnk6k!j|zx*yk!vu{usHz}³rDqszt6»amì| ­Kv}Æx!¹9xyfik64;z}yk!~Xz|  xz
t~D·
qs| 4Ç tk!2v'x*xfikv³zy³iqs|i¶³Xzti|  vy»4µzyk~iyk!6qsk6us¹xyfikyk!v  k6n6v|^fik!« xyfv'xnxfik
Ç t "  $&% ' (&.- ~iz}~zDk  v³Xz'k;z}yk!~z}|  xzRxfikxfiyk6kk6usk!;xyqs´k6u  6zj2~Xz|ik!|}xz­xfkq{D©6zj2~Xz|ik!|}xti~r·
q{|  Ç t  &.- ' R % & + 4  $&% ' (& S ¹·
fik6yk  &.- " ) S &.- ) \  . S &.- . \  1 S &.- 1 ¹
xfikj®vxyqs6k! ) ¹ . ¹ 1 ;z}yk!~z}|  xyzxyfik2z~Xk6v'xz}yqs|Hxyfik®;z|k!'v'xyq{}k­¯z}j z­?xfk®µ¶v'·°k!u{u
kM¸Dtv'xyq{z}|0q{| ­¯ti|Æxqsz| z­°xyfik;z}j2~iu{k6xk®k!u{kMÆxyzj®v|ik6xqw´k6u  '  %G+ 4 ¹9v|  xyfikti~k!yy;yqs~x 
6zykM~Xz|  Xxz
xyfikT~Xz}q¬xyq{}kT~vxrqwv  qwvz}|vusqcb!v'xyq{z}|z­vgj®v'xyq{QEYk!k @ 	Y(A­¯z}6zj2~iusk;xk  k;xvqsusGÆ»
oq{j2qsusvus¹ +   [&.- ;zyyk!~z}|  Pxyz¥xfikxfk!kj®v|ik6xqw°6zj2~z}|ik6|Dxz­xyfik
q{r©ª6zj2~z}|ik6|Dx9ti~r·
q{| Ç t  &.- ' R %   [& + 4 $% ' (& S »
egfiknyk!v  k6!v|¶|izxqw;kxfvxxyfik!k Ç tirkMusk!v  xzv}k6|rtiqs|ik6us´yx©ªz  k6xyk!v'xyj2k6|Dxz­Txfik
v³zy³iq{|¶;z|  q¬xyq{z}|>¹Tq{|6kxyfikv~i~iyzÙrqsj®v'xyq{z}| qw´yx*z}  k6³Xzxyf^qs|^~v;kKE¯ti~r·
qs|  Ç tirkM`G
v|  q{| xyq{j2k0E "  $% ' (&.- qw_³v}k  z}| % & v|  +   [&1- z}| 4  $&% ' (& GÆ» ¤ q{xfczj2k2xyq{j2k;©ªqs|}xyk6y~z}usvxqsz|>¹xyfik!k Ç tk!¥6v|H³k2;z}yk!;xk  xyzyk!v}f¶kM;z|  ©Èz}  k6v}6;tyv};­¯z_µ¾v'·k6usuk!¸Dtvxqsz|qs|¶z|ik q{j2k6|qsz|>» ¤ k
~iusv|xyz;z}jn~vyk?xyfik!kxyk!v'xyj2k6|Dxy9z­xyfikv³zy³iqs|i0;z|  q¬xyq{z}|*·
q{xf%ek6yk6|k6  
k!­¯kMÆxus µ¾v'xfik  ¨vÙ}k6 @ lAÈ¹·
fiqwfVvyk¶uwvyk!u{ºtk  qs|V6zj2~itxv'xyq{z}|vu¥k6usk!;xyzj®v}|ik;xyqs!
qsjtiuwv'xyq{z}| @ r¹M¹M¹LX,Aª» hz'·°k!k!!¹z}tij®vqs|¾zDvuPfik!kqsxz®k6xvxyv³iq{usq{xyk!tiu¬xM¹Xv|  ·°k




¤ q{xfRxfk2fzqw;k E!dG­¯z}xyfik2³z}ti|  v Ç tk!!¹>v'vustik*­¯z¥xfkn'vqwv'xyq{z}| !  z­?xfk  qwy;yk;xk
k!|ik6y E U G  k!qsrq{|*­¯yzj ¨>k6j2j®vnl»s0qsg}q{}k6|q{|xfk

	  96#"%:& &#%8$ &('	*)	 +424& /;:Lp:&  )	565D2>96"T:96#%/	9'	 )	 ! =<
!  "$C ! > >O?BABCD(?(E7F.G E7FIHKJ(DMLB>ONPJ(A
; RS &1- ;5  	 )& & ' % &  < >  % &  <.> \ % &   [ <.>  \ 	 *& & ' 4 & 34 576 < >  4 &  4 576 <.> \ 4 & 3-4 576 < > 
  () < ¨>k!jnj®vnl»s0rq{k!u  
!  " ! > â]ÙèÈÞÆí]ÙáæäÙî áæä;åÈéí¯ñwâéè Q C ' R % & \ %   [& S R "  $% ' (&.- C ] &.- 4  $&% ' (& S \ ' 4  $&% ' (&  + &.- \ +   [&.- UT
" ! > â]ÙèÈÞÆí]ÙáæäÙî áæä;åÈéí¯ñwâéè
 ' R % & \ %   [& S ]
&.-5 4  $&% ' (& C ' R % & \ %   [& S 	  & & ; RS &.-	;5 % &  <.>
\ ' 4  $&% ' (& ]
&.-5 R % & \ %   [& S C ' 4  $&% ' (& 	  &)& ; RS &1-;5  4 & 	 % ' ( <.> \ 47&  $&% ' ( <.>  
" C ! >â]ÙèÈÞÆí]ÙáæäÙî áæä;åÈéí¯ñwâéè










      #  !&  " 	     * 
egfk  qw6k6xkk6|ik!}   ~iz}~zDk  q{| E U G  k!~k!|  *k;~iusqs6q¬xyu{ z}| xfikF=Æti~  vxqs|iRyfik6j2k =n­¯z
xyfik®j®v}|ik;xyqsn´k!u  ¹v|  xyfik6yk;­¯z}k®z}|Hxyfik~vxyqs6tiuwvfiz}qs6k*­¯z} +   [&1- »egfik!| q{xqw_|izxkMvusu{tiy~iyqsq{|xyfv'x_xyfiqsk6|ik!}¾·
q{usuTfvÙ}kxyz¾³k®;z}yk!;xk  xyzfk6us~ t0q{|4zt_~izrz­»2¨k;xt¥xyfik6|qs|Dxyz  t;k_v2;z}yk!;xk  qw6k6xk0k6|k6y  ¹qsk!|³r
  "   C ! > â]ÙèYÞÆíU]ÙáæäMî áæä;åÈéí¯ñwâéè
; RS &1-	;

 	  &*& ; % &  <.> ; ² C 	  &)& ;64 & 	 % ' ( < > ; ²  F E,G
egfikg~ifrqs!vuj2k!v|iq{|z­xfqsT6zykMÆxyk  qwy;yk;xkgk!|ik6y_qw9|izxTxvqsfDx­¯z}·gv  »°z}yk!;xqsz|
xyk6yj®*vkz}|ius yk6uwv'xyk  xyzRv³z}³iqs|i¶³Xzt|  vyqsk!IEK·
fiqwfcj2k!v|xyfv'x  "   q¬­xfik!kvyk
|z|ikLGÆ» egfik¾v i q¬xyq{z}|vugxyk6yj22~z}³v³ius4´|  xyfik6qs®zyq{}q{|\q{|ºxyfikxk!jn~Xzvugqs|;z}|qsxk!|;cz­
³Xzt|  vy|rtij2k6yqw6vu Ç tirkM6»






  96#" :& i&#%$&('	*)	 0+H:& g
	9 ` aU" /   "9:	%,O/ $	 0+ 9 %"	 
96``/	96"
 -02 9 5 /4:&  "U";/ :	/	9'/:9' !  "   [ C  9  "9:L ,O/
!  "$C ! > >@?BABCD(?(E7F.G E7FIHKJ(DMLB>ONPJ(A ; RS &1- ;
 	  & &  % &  < > \ % &   [ <.>5  ² \ 	  & &  4 &  4 576 <.> \ 47& 34 576 <.>5  ²  V F
  () < egfk~iyzrz­>qw?k!u{k!j2k6|Dxyv}» ¤ k¥qsjn~u{®v  xk!j®  k6yq{rqs|i­¯yzj xyfik6zykMÆxqsz|®qs|  xz
xyfik_yk!tiu¬x
z­9¨k6j2j®v*l» ­¯z !  » ¤ k_fvÙ}k
!  "DC ! >â]ÙèYÞÆíU]ÙáæäMî áæä;åÈéí¯ñwâéè
; RS &1-	;5  	  &*& ' % &  <.>  % &  <.> \ % &   [ < >  \ 	  &)& ' 4 & $% ' ( < >  4 &   % ' ( < > \ 4 &  $&% ' ( <.> 
C ! > â]ÙèYÞÆíU]ÙáæäMî áæä;åÈéí¯ñwâéè
; RS &1-	;







 	  & & ; % &  <.> ; ² C 	  & & ;64 & 	 % ' ( < > ; ² 
" C ! > â]ÙèYÞÆíU]MáæäÙî áæä;åYéí¯ñsâéè ; RS &1-	;
 	  & &  % &  <.> \ % &  [ < >5  ² \ 	 *& &  4 &   % ' ( < > \ 4 &  $&% ' ( <.>5  ²  F
¤ k¶fvÙ}k~iz'}k  xfvxxfk¶fik!j2k E¯l© XÙ©ì'©!dGqwtf xfv'x®xfk  qw6k6xk¾k6|k6y  qs®|z|©
qs|6kMvq{|i¹Pfik6|;k®q{xqs_³Xzt|  k  ³r¶q{xy_qs|iq{xqwvuT'vu{tik}» ¤ k6v| |izxqw;k2fik6yk2xfv'x_xfqs_yk!tiu{x_qs
'vu{q  qs|  k!~k!|  k!|}xyu{z­xfik_'vu{tik0z­xyfik0xqsj2kxyk6~ ! > »
ÌÌ ä	qrLsÜ,s
Ù   9 "*#%/L9	 ?
(9
     	    "   	 "  "      "$ " 
mì|4z}  k!0xz¾~iyz'knxyfv'xz}tiyfik6j2k®qwxv³iusk¹·k2´|vususRfiz'· xyfv'xxyfik  qwy;yk;xk®k!|ik6y   ¹




	  U  96" :&  &#%$&('	*)	 0+R	 /.,96/0/ 5 /@"d	"/5 9496  :		5 #% /	K

9U,``
T96 '&d9 p:9'7 :& I"U" /   
U9 `
T96 $ +a9 i/a" 96"/L96#"L969:Lg
U9  96 
8/
/	9'S)	#  )g/	565 7L"	2>  % & + 4  4 576&  /	"
0:& ')g:& i& #%I9  ±°²   /-,5D6S9 )i:& 
96#%   ! > 9 H&g'&/	
 96 M)/3` + &.- + ! > ² # ' & ' -A & A*- ! -  & +- &  - -+
$ 2>96:&k:& p` :	 :9' :& /	 6 `&	5D
2,`  5c/
8,O/ , 96 :&  /-,`;:L )	# 5D/ ) ,`	"
3/	0/%96  
)/3 + &1- + 

  () <¤ k0}k;x³v}«2xz2xfk  k;´|q¬xyq{z}|z­xyfik  qw6k6xk0k6|ik!}  » ¤ k_fvÙ}k





 	  &*& ; % &  < > ; ² C 	  &)& ; 4 & 	 % ' ( <.> ; ² 
egfkj®v}|ik;xyqs´k!u 4  $&% ' (& qw°}q{}k6|³D EKldG°v|  k!~k!|  u{qs|ikMvyu{®z}| 4 	 % ' (& v|  xfik Ç tkM + &.- »egfk®usvxxk!  k!~k!|  u{qs|ikMvyu{¶qs|cvusu?!vk!0z| xyfik % & v|  ­¯z}_xfkv³zy³iqs|i³z}ti|  vRz| xfik4 	 % ' (& xfiyztf EM3G;»Regfik!|^q{x*qw*6u{kMv*xfvx   v|    v*·°k!u{ugvyk¸Dtv  yvxqw2­¯zyj®z­xfik
t|i«r|iz'·
|  % & + 4 	 % ' (& y» ¤ k_|z'· |ik!k  v*usz'·k6g³z}ti|  ­¯z   » ¤ k_fvÙk
  "   & '(&  )& ' % & % & \ *& ' 4 	 % ' (& 4  $&% ' (& 
"   &
 ' &  & ; % & ; ² \  & ' & ; 4 	 % ' (& ; ² \ ! > ' 4 	 % ' (&  - < + &.- 
"   &
 ' &  & ; % & ; ² \  & ' & ; 4 	 % ' (& ; ² \ ! > ' 4 	 % ' (&  - <  + &.- C ] &1-5 % & 
"   &  - <
 ' &  &A & ; RS &.-	;=; % & ; ² \
 & ' &A & ; RS &.-	;=;64   % ' (& ; ² \ ! > ' 4   % ' (&

+ &.- C ]
&1-5 % &   F
mì|*xfkgv³z'}k°k6~ikMqsz|>¹Ùxyfik  zti³u{k













q{|r·gv  %;z}|}xyqs³itxyq{z}| GÆ» ¤ k
xfk6|®fvÙ}k
  " áæä6åYéíYäÙâç 
áæä;åÈéí¯ñwâéè
 ' &  &A & ; RS &.-	; ; % & ; ² \
 & ' &A & ; RS &1-	; ;64   % ' (& ; ² \
! >5 ' 4 	 % ' (& ] &1- % -
\
' -  -A - ; RS &.- ;=; % - ; ² \
 - ' -A - ; RS &1- ;=; 4 	 % ' (- ; ² C ! >5 ' 4 	 % ' (- ] &.-% &  \[ éìåÈâçæçæá  
áæä;åÈéí¯ñwâéè
 '(&! &A & ; RS &.-; ; % & ; ² \
*& '(&A & ; RS &.- ; ;64   % ' (& ; ² C ! >5 ' 4 	 % ' (& ] &1- % &  \
â]ÙèYÞÆíU]MáæäÙî 
áæä;åYéí¯ñsâéè
 '(& )&A & ; RS &1-	; ; % & ; ² \
*& '&A & ; RS &.-	; ; 4 	 % ' (& ; ² C ! >5 ; RS &.-	; 	 *& &  4 & 	 % ' ( <.>  ²  F
^qs|i¥k6usk6j2k6|Dxvy¥j2qs|izv'xyq{z}|>z­y6vuwv~iyz  tÆx6¹Ùxyfik  k;´|q¬xyq{z}|z­xfikgj®v'xyq{ ] &.- v|  v i q{|i6zykMÆxyq{z}|xk!j®gqs|   ¹·k0´|  xfv'x
    áæä6åYéíYäÙâç 
áæä;åÈéí¯ñwâéè
; RS &.- ;   ' -  -A - ; % - ; ² \
 & ' &A & ; 4 	 % ' (& ; ² C ! >5 ;64   % ' (& ; ; % - ; 
\
 '(& )&A & ; % & ; ² \
!- ' -A - ;64 	 % ' (- ; ² C ! >5 ; 4 	 % ' (- ;=; % & ;   \[ éìåÈâçæçæá  
áæä;åÈéí¯ñwâéè
; RS &1-	;  ' &  &A & ; % & ; ² \
 & ' &A & ;64 	 % ' (& ; ² C ! >5 ; % & ; ; 4 	 % ' (& ;  \
â]ÙèYÞÆíU]ÙáæäMî 
áæä;åYéí¯ñsâéè
; RS &.-	;  ' &  &A & ; % & ; ² \
 & ' &A & ;64 	 % ' (& ; ² C ! > 	  &)&  47& 	 % ' ( <.>  ² C ! > 	  &*&  % &  <.>  ² 
egfrt!¹q{­9vu{u  qwy;yq{j2qs|v|Dxy
vk_xyqs;xus|ik!}v'xyq{}k¹rqÈ» k}»9xfik0xyq{j2kxk6~ ! > qs
tfxfvx9:; :< ,0  q{|Dxk!|vuPqs|}xyk6­Kv6k,+	&.-3+ ! > ²  # 
 <  >
 <  >    - *&-+-)& !- 0+, ,0  j2k;xvusu{qw0q{|Dxyk6­Kv;k0|ikMv6k6usu & + ! >    < <  < +, , ,0  v³z}³iqs|inq{|Dxyk6­Kv;k0|ikMv6k6usu & + ! >    < <  < +
q{xqw¥;usk!vxfvx     V v|  xfvx   " V   ,+ % & " V + 4 	 % ' (& " V y»egfiqw6z|6u{t  k!xfik
~zrz­xfvxti|  k6gxyfik_;z|  q¬xyq{z}|z­egfik6z}k!j(l»s¹Dxfk  qsy;yk;xykk!|ik6y   qwv*~Xz}q¬xyq{}k  k6´|iq{xk
¸Dtv  v'xqw­¯zyjz­9vu{u>|rtij2k!qw6vu>ti|i«r|iz'·





	 	# /	9 	 2>96'&  H& #Q
egfk06zj2~vqwz}|z­xfkt¦6q{k!|}xxyv³iqsu{q{x;z}|  q{xqsz|qsk!|qs|egfk6zyk6jl»s·
q{xfxfkxv³iqsu{q{x
usqsjnq{x0z³xvqs|ik  ³r¶vIP%z|R¼k6tij®v|i|Rv|vusqwz­°§iz}tiqsk6k6qsk!|ij2z  k!­¯z0vxytÆxytiyk  z}xyfiz©
z}|vuk!tiuwvyq  rqsk6u  ¥v|¶kMxyq{j®v'xyq{z}|¶z­%xyfiknz~xyq{j®vusq{xz­%xfiqw0ti¦®6q{k!|Dx¥;z}|  q{xqsz|>»0§iz}v|
ÌÌ ä	qrLsÜ,s
!l   9 "*#%/L9	 ?
(9
z}xyfiz}z|vuvxk!qwv|nyq  j®v  kz­P¸Dtvkgfik6vfik  yv ! TB ! _ B ! a ¹'
k!j2v«rq @  U AfvT~z'}k6|xyfv'xxfikn;k6|Dxyk6yk  ´|iq{xkzustij2kyfik6j2kIE¯­¯z¥v|¾fiz}jnz}k!|ik6z}tgj2k  qstijiG
qwxyv³iusk_q¬­?v|  z|ius
q{­
 ! > 	 #!  ² \ #! _ ² \ #! a ²  5 +·
fqsf*j2v«kM~Xz}yq{³iusk°xfikgtk°z­Xvxqsj2kgxk!~x·
qw;k³iqs}k6xfv|*·
q{xfpJTk6k  9yfik6j2k @ }LAWEKk6k @ LA
­¯z}v;zyyk!Æx~zrz­GÆ»§zxfik2vj2knvxkMqwv|yq  ¹z}ti}k6|ik!yvut¦;qsk6|Dx¥xyv³iqsu{q{x6z|  q¬xyq{z}|
qw  ! >  #!  \
#! _ \
#! a   5 +·
fqsfqw°jnz}kkMxyqwÆxyq{}k¹D³itxg|izxykxyfv'xgq¬xqsz}|iu{®t¦;qsk6|Dxv|  |izx|k!;kMyvy»u{xfiz}tifxfik
|k6· §?P¥e  yfik6j2k
·
q{xfv¥x·
qw;kg´|k6T}q  kM;z'k!yxfkvj2kxv³iqsu{q{xusqsjnq{x°v| 2 qs~Xk6qsz|®v
JTk!k  yfik6j2k}¹ixfkj®vqs|¶~iyz~Xk6xz­9xyfiqsfk6j2kqwq{xyv³iqsu{q{xxyzfv|  usk;z}jn~u{k6k!zj2k;xyqsk!
tqs|iti|xyt;xtiyk  }q  !» mì|¾xfik*kM¸}tk6uÈ¹Xzj2k|rtij2k6yqw6vukMtiu{xyfz'· xyfik³v}qw_~iyz~Xk6xz­
xyfikyfik6j2k¹qs|6u{t  q{|i®z}|t|xytÆxtk  }q  
vyzt|  6zj2~iusk;}k6zj2k6xyq{kM6»
    "#
	9;- 	
 Æ
     !        "  "  "     #   	    	

¤ k6z|q  k6v¾6tiyk6|Dx61®z'}k60xyfik6zD_k!;xqsz|4z­vyk!Æxv|i}tiuwv_·gvÙk6}tiq  k®v'xJ " V EKk6k
§qstiykn3GÆ¹Fqsk!|¶³r 6 1  _  " 5    _ 9 2,   5  > ¹F·
fik!k 2"#6j qsxyfik*·gvÙk!tiq  k_·
q  xfv|  $" V F 3O¥fbxyfik¶q{}|vu­¯yk!¸Dtik6|;» egfik¾}q  tk  fik!k¾;z}yk!~Xz|  xz5# 5 ~Xzqs|Dxy2~Xk6
·gvÙk!u{k!|ixyf>»
§q{}tikv|  §qstiyklyk6~kMk!|}x
xyfikk!u{kMÆxyqwv|  xfik*j2v|ik6xqw0´k!u  ~iyz  t;k 
























































v|  4 .gE¯yq{}f}xGÆ»%¼tjnk!qw6vu>v|  k6v}Æxzustxqsz|!»
                                                                                
                                                                                
§qstiyk0l,MT¼tij2k6yqs!vu%21%EYv³Xz'kLG°v| 4 .gE  z'·
| GÆ»




v¾6z}vxk  ¼Mvqs­¯z}q{u?~iz´uskaE  qsk6usk!Æxyqw®uwvÙk!¥z­gxfiqw«r|ik!yE" V F #
	¹·
q{xf ! "  v|  *LG³Dnv¥jnz}|izfiyzj®v'xyqs°·vÙ}kgu{z6vxk  yq{}fDx·v   EK·
q¬xyf*­¯yk!¸Dtik!|;  "&#3F 5 O¥fb,GÆ»%egfik~v6k
ÌÌ ä	qrLsÜ,s
M   9 "*#%/L9	 ?
(9
 qsy;yk;xyqDbMv'xqsz|Hqsti|xytÆxytiyk  v|  6zykM~Xz|  
xzZ# ~z}q{|Dx~Xk60·gvÙk6usk6|xf EYk!kn§qstiyk X3GÆ»
§qstiyk¶4yk6~iyk!k6|Dxy®xfikH6z|Dxz}ti2z­0xfikR!v'xxyk6yk  k!u{kMÆxyqw´k6u  » ¤ kR6v| |zxqw;kxyfv'xxfik
|rtij2k!qw6vuFzustxyq{z}|fv}g|iz~itiyq{z}tz}y;qsu{uwv'xyq{z}|vxxyfik_qs|}xyk6­Kv6k¥³Xk;x·k6k!|xyfik0x·znj®vxk6yqwvuw6»
    *     	   #	&	   3    "*  

¤ k¾~iyk!k6|Dxfik!k¾vv| k;ivj2~iuskxfikR;zj2~itixk  yk!tiu{x®­¯z2xfk¶j®v|k;xqw´k!u  y6v'xxk!k  ³r
v^j2z  k6u_v|Dxk!|i|v E¯fik!k4v|Vfik;xyk6yzk!|ik6z}t6q{;tusv  qsk6usk!;xyqs ;rusq{|  k6!v'xxyk6yk6GÆ¹·
fqsfVqs
~qs;xtiyk  z}|¶§q{}tikQYr» egfik_­¯yk!¸Dtik6|;z­9xfk*qs|;q  k!|}x¥·vÙ}k;z}jnqs|i®­¯yzj xfkyq{}f}x¥q  kz­%xfik
z}³k!;xqw  " V F # O¥fb»_egfik*v  q{tz­Txyfiknusv}kj2k;xyvu{usqw*6Dusqs|  k6¥qw " V F   j¹P·
fiqsu{k*xfik
v  q{tz­Xj®vusurj2k;xyvu{usqw°6Dusqs|  yqs!vuDq{|6u{tqsz|qw " V F V5  jE¯xfik
6k6|Dxk!yvyk?yk6}tiusvus_~v;k 
·
q{xf\v| qs|}xyk6y'vu?z­ V F #6j%G®¹xfikxfiqw«r|ik!yz­gxfik  q{k!u{kMÆxyqw®uwvÙk6qs  " V F #!j»¶egfk~Xk6­¯k!Æx
 q{k!u{kMÆxyqwj®v'xyk6yqsvuqw  k;´|ik  ³r ! " 5 F   v|     *»mì|¶xyfiqw¥xk!x_6vk¹Fxyfik2j2k!fHqwv'xyfik66z}vyk¹q{|6k0·°k0fvÙ}kz}|iu{ #  ~z}q{|Dx
~k!
·vÙ}k6usk6|ixf>»
     ! #   #"       " " " 
¤ k2;z|q  k60v| vqs­¯z}q{u  ·
qs|  z'· ·
q{xf4vusq¬x_v¥qs|R§qstiyk N »egfiknk!usvxqsk~vvj2k;xyk6z­°xfik
 q{k!u{kMÆxyqw9usvÙ}k6>vyk ! " 5 v|    "U#}» ¤ k?;z}|q  k!  qDBXk!k!|Dx>q{j2~Xk6­¯k!Æxyu{_6z|  tÆxqs|i
j®v'xyk6yqsvusE  qDBXk!k!|}x
	WGÆ» ¤ kk6|  v2j2z}|izfiz}j®v'xqw¥·vÙ}k0·
q¬xyf¾q{|6q  k6|6kv|i}u{kT" V ¹Xv|  ­¯yk!¸Dtik6|;
(" V F  + ] a » ¤ k;z}j2~itxkxfik·vÙ}k®~iyz~v}v'xyq{z}| v;yz}y0xyfikj®v'xyk6yqsvu^EY§qstkM U v|  M3GÆ»egfk!k¥q{j*tiuwv'xqsz|°·k6yk¥~iz  t;k  ·
q¬xyfv|k6~z}|ik6|DxqwvuXxyq{j2k_fk6j2k­¯z}xfik¥xyk!vxj2k6|Dx
z­xfikv i q{xqsz|vuiusz}yxk6yj®6»k6~Xk6|  qs|iz}|nxfik6z|  tÆxyq{rq{x	z­Xxfik|iz|2~Xk6­¯k!Æx;z|  tÆxyzM¹·k
k;x
 qCBFk6yk6|Dxxzxvuk!u{kMÆxyqwT´k!u  ·
q{xf2vj2zDzxfxv|q¬xyq{z}|­¯yzj v|*v~i~vyk6|Dx~k!­¯kMÆx  qsk6usk!ÆxyqwHE	 "V G9xyz*v|vusjnzDxgrj2j2k;xyqwzustxqsz|KEÓ­¯z	 "U# V3V ¹}·°kfvÙk¥vusj2z}xTx·°z*~k!­¯kMÆx
;z}|  t;xzGÆ»
§qstiyk%X M_egfik2ti|xytÆxytiyk   qsy;yk;xyqDbMv'xyq{z}|¶­¯z0xyfik®;zDv'xk  ¼}iMvqs­¯z}q{u E¯xfik  qsk6usk!;xyqs







§qstiyk_7MTegfik_y6v'xxk!k  k!u{kMÆxyqw´k6u 
 " 3 
 	 "      :"   	"      "    "$ 
¤ k~iyk!k6|Dxfik!k®~k!u{qsj2q{|vHkMtiu{xy_­¯z_xyfik|rtij2k6yqs!vu?qsjtiuwv'xyq{z}| z­°xyfik®xyq{j2kk!zustxyq{z}| z­
v|4k6qsk6|jnz  k®qs| v¾;ti³qs®j2k6xyvususqs®!vÙDq{x¹ ¤ k;z|q  k60xyfik0E¹s¹s,G¥j2z  k»egfik;t³iqs®!vÙrq¬x
qw  qwy;yk;xqcb6k  ³Dv®xytÆxytik  zxfiz}z|vuFk!tiuwv6ti³Xk!!¹·
q{xfx·k6|Dx6k6usus
qs|¾k!v}f  q{yk!;xqsz|>»
¤ kfvÙ}k®fiz}k6|Rxz¾~iyk!k6|Dxz}|4§qstiyk¾nxyfikk!xyqs!vuT6zj2~z}|ik6|Dx 4 1®z­°xyfikj®v}|ik;xyqsn´k6u 
vx*xyfik¾;k!|}xyk6nz­xfik6vÙrq{x qs|\­¯ti|Æxyq{z}|\z­xfkxyq{j2k}»^¼tij2k!qw6vuyk!tiu{xynz³ixyvqs|ik  ³rFJTk6k  
yfik!jnkv|  z}tin´|iq{xk¾z}u{tjnkyfik6j2k E¯·
q{xf ;t³iqsk!u{k!jnk!|Dxyvy z}u{tjnkM`G*vyk;zj2~vyv³iusk M
|z¶|rtij2k6yqs!vu  qwyqs~v'xyq{z}| qs*vxq{´;qwvususR~iyz  t6k  v|  xfik±°²k!yz_·
q{xf xyfikk6ivÆxnz}u{txyq{z}|
EK~z}q{|Dx·
qwk  qDBXk!k!|;kM­¯z}*³Xzxyf^yq  `Gqs*k!4j2vu{uÈ»4§iznk!v}fc|rtij2k6yqs!vufik!j2k¹%·kfvÙ}k
~u{zxxk  xfikk;iv;x?v|  v~i~iyzÙrqsj®v'xyk'vu{tik;zyyk!~z}|  qs|ixyz_xfk;z}|q  k!k n k6yk6k
z­­¯yk6k  zj»
oq{|6kQJTk6k  yfik!jnk®qs|rz}u{}k!_vxv}k6yk  yq  ¹³Xzxyf =;k;iv;xL=n;t}k!  qDBXk!!» ¤ k6v|4z}³k!}k
xyfv'xM¹z|xfiqwg~vxyqs6tiusv!vkz­v*k!tiuwvzxfzz}|vuXyq  ¹Dxfik0|rtij2k6yqs!vu  qw~Xk6q{z}|gv|  xfik
6zj2~itxv'xyq{z}|vu>6z}xyz­9³zxf¾§7Pe  v|  §e j2k6xfiz  vk_6zj2~vv³u{k}»
  ! ;
mì|Hxfiqw¥~v~Xk6M¹F·°k*fvÙk*~iyz~Xz}k  vt¦6q{k!|}x0;z}|  q{xqsz|¶­¯z}xyfik2xv³iqsu{q{xz­Txyfik2kM;z|  z  k6
´|iq¬xyk°}zustij2kyfik!jnk~iyz~Xz}k  ³r
k!j®v«rq­¯z}xfik°xqsj2k  zj®vqs|*zustxqsz|z­Fµ¶v'·°k!u{uDk!¸Dtvxqsz|






q¬xyf v'x_u{kMvx06z|qwxyk6|Dx¥|rtij2k!qw6vu Ç tk!0fvÙ}k*³Xk6k!|
ÌÌ ä	qrLsÜ,s





                                                                                
§qstiykiY/MO¥k6zj2k6xyEYv³Xz'k}¹Xusk;­ÓxGÆ¹Wb!zrzj z­°xfik2j2k!f EKv³Xz'k}¹PqsfDxGv|  y6vxxyk6yk  j®v}|ik;xyqs









a perfect conductor a conductor (σ >> 1)
a dielectric layer (a slit) ( ε = 2)
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